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(57)Abstract: 

PURPOSE: To image a semiconductor substrate below 
and between arrangements of minute pieces while using 
an optical polarizing microscope. 
CONSTITUTION: A delay device is a 1/4 wavelength 
board 17 placed between polarizer 7 and a sample 21 , 
and the projection of polarized axial line of linearly 
polarized radiation from the polarizer 7 onto the sample 
forms the angle of almost 45° to the straight form of the 
sample 21. The optical (late/fast) axial line of the 1/4 
wavelength board 17 is directed toward an optimum 
angle (at about 25° as a typical example) concerning the 
main straight form of the sample 21 . In that direction, the 
1/4 wavelength board 17 converts linearly polarized 
irradiation to elliptically polarized irradiation and when 

this elliptically polarized irradiation is reflected from the sample 21, polarizing rotation is 
received. Then, the 1/4 wavelength board 17 converts the elliptically polarized irradiation 
reflected from the sample 21 to radiation polarized in a certain direction so as to be 
transmitted by an analyzer 27 later. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adjustable delay machine which is the polarization optical microscope which converts the 
sample containing at least one split on a substrate into a video signal, and was placed near said sample, 
It is equipment which turns a polarization exposure to said adjustable delay machine. Said adjustable 
delay machine The orientation equipment containing the exposure light from an exposure beam in which 
it is arranged so that a part of exposure beam may be told to a sample and the reflective beam from said 
sample may be told further, and said reflective beam was reflected from said sample, A polarization 
optical microscope equipped with the analyzer arranged in said reflective beam so that a part of receipt 
and this reflective beam may be told. 

[Claim 2] While said sample has the delay characteristics by which said adjustable delay machine was 
controlled in a polarization optical microscope according to claim 1 including the array of the precise 
split on a substrate and this adjustable delay machine tells a part of exposure beam of elliptically 
polarized light by this The polarization optical microscope transmitted in the 2nd polariscope which 
emphasizes the conduction light which passes the analyzer of the component of said reflective beam 
with which said reflected beam includes the exposure reflected from the lower part of the array of said 
split, or the substrate between them. 

[Claim 3] The polarization optical microscope by which the linearly polarized light is carried out in a 
polarization optical microscope according to claim 1 when said exposure beam which polarized carries 
out incidence to said adjustable delay machine. 

[Claim 4] The polarization optical microscope said whose adjustable delay machine is a quarter-wave 
length plate in a polarization optical microscope according to claim 1. 

[Claim 5] The polarization optical microscope attached in the delay machine which answers the control 
signal with which said adjustable delay machine was generated outside, and has the double refractive 
index which is adjustable in a polarization optical microscope according to claim 1 fixed. 
[Claim 6] The polarization optical microscope which contains further the equipment which supplies said 
control signal to said adjustable delay machine in a polarization optical microscope according to claim 5. 

[Claim 7] The polarization optical microscope which said adjustable delay machine is a delay plate, and 
contains further the pivotable anchoring equipment which attaches said delay plate in the surroundings 
of axis of rotation free [ rotation ] to said sample in a polarization optical microscope according to claim 
1. 

[Claim 8] The polarization optical microscope containing the equipment which rotates the delay plate 
attached still freer [ said rotation ] in a polarization optical microscope according to claim 7 which 
points to the optical axis of said delay plate with the desired sense by this in the field which intersects 
perpendicularly with said axis of rotation. 

[Claim 9] The polarization optical microscope with which said slewing gear which rotates the delay 
plate attached .free [ said rotation ] in a polarization optical microscope according to claim 8 contains the 
gearing connected between a motor, and this motor and said pivotable anchoring equipment. 
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[Claim 10] The polarization optical microscope equipped with installation equipment in which it has the 
front face in which said sample has a perpendicular axis in a polarization optical microscope according 
to claim 7, and the equipment which attaches said delay plate in which said equipment attached 
pivotable has axis of rotation by whenever [ non-zero tilt-angle ] to said perpendicular axis, a transfer 
plate, and this transfer plate attach in by whenever [ compensation tilt-angle ], and whenever [ said non- 
zero tilt-angle ], and whenever [ this compensation tilt-angle ] have an opposite sign. 
[Claim 1 1] The polarization optical microscope with which the equipment which attaches said delay 
plate free [ rotation ] contains further the detector which generates the signal which shows the hand of 
cut of said surrounding delay plate of said axis of rotation in a polarization optical microscope according 
to claim 10. 

[Claim 12] The disk by which the hole which is the real-time confocal scan microscope which converts 
the sample containing at least one split on a substrate into a video signal, was attached free [ rotation ], 
and was arranged was formed, While it is the adjustable delay machine arranged between the disk 
attached free [ this rotation ] and said sample, and beam division equipment which points to a 
polarization exposure beam in said adjustable delay vessel and said adjustable delay machine tells said a 
part of exposure beam to said sample The real-time confocal scan microscope equipped with the beam 
division equipment which this beam division equipment tells the image part of said reflected beam 
including the exposure from the exposure beam by which it is arranged so that the reflective beam from 
said sample may be received, and said reflected beam was reflected from said sample. 
[Claim 13] In a real-time confocal scan microscope according to claim 12, said sample includes the 
array of the precise split on a substrate. The delay characteristics of said adjustable delay machine are 
controlled, and said adjustable delay machine transmits a part for part I of the exposure beam of 
elliptically polarized light. Furthermore, real-time confocal scan ******** transmitted in the 2nd 
polariscope which emphasizes the conduction light which passes the analyzer of the component of said 
reflective beam with which said reflective beam includes the exposure reflected from between the arrays 
of the lower part of said substrate, or a split. 

[Claim 14] The image receipt equipment arranged so that some image parts of the beam reflected from 
said beam division equipment may be further received in a real-time confocal scan microscope 
according to claim 12, While being arranged between said beam division equipment and said image 
receipt equipment and receiving said reflective beam It is the analyzer which tells the image part of this 
reflective beam to said image receipt equipment. The delay characteristics of said adjustable delay 
machine are controlled, and said adjustable delay machine transmits said part of the exposure beam of 
elliptically polarized light. Furthermore, a real-time confocal scan microscope equipped with the 
analyzer transmitted in the 2nd polariscope which emphasizes the conduction light which passes the 
analyzer of the component of said reflective beam with which said reflective beam includes the exposure 
reflected from the substrate of said sample. 

[Claim 15] The real-time confocal scan microscope attached in the delay machine which answers the 
control signal with which said adjustable delay machine was generated outside, and has the double 
refractive index which is adjustable in a real-time confocal scan microscope according to claim 12 fixed. 

[Claim 16] The real-time confocal scan microscope which contains further the equipment which 
supplies said control signal to said adjustable delay machine in a real-time confocal scan microscope 
according to claim 15. 

[Claim 17] The real-time confocal scan microscope which said adjustable delay machine is a delay plate, 
and contains further the pivotable anchoring equipment which attaches said delay plate in the 
surroundings of axis of rotation free [ rotation ] to said sample in a real-time confocal scan microscope 
according to claim 12. 

[Claim 18] The real-time confocal scan microscope containing the equipment which rotates the delay 
plate attached still freer [ said rotation ] in a real-time confocal scan microscope according to claim 17 
which points to the optical axis of said delay plate with the desired sense by this in the field which 
intersects perpendicularly with said axis of rotation. 
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[Claim 19] The real-time confocal scan microscope under which said slewing gear which rotates the 
delay plate attached free [ said rotation ] in a real-time confocal scan microscope according to claim 18 
contains the gearing connected between a motor, and this motor and said pivotable anchoring 
equipment. 

[Claim 20] In the real-time confocal scan microscope according to claim 17, it has the front face in 
which said sample has a perpendicular axis. The equipment which attaches said delay plate in which the 
equipment which attaches said delay plate pivotable has axis of rotation by whenever [ non-zero tilt- 
angle ] to said perpendicular axis, A real-time confocal scan microscope equipped with a transfer plate 
and the installation equipment in which this transfer plate is attached in by whenever [ compensation 
tilt-angle ], and whenever [ said non-zero tilt-angle ], and whenever [ this compensation tilt-angle ] have 
an opposite sign. 

[Claim 21] The real-time confocal scan microscope said whose adjustable delay machine is a quarter- 
wave length plate in a real-time confocal scan microscope according to claim 12. 
[Claim 22] It is the approach of converting into a video signal the sample which has the array of a 
precise split on a substrate, and it is (a). The image phase where of convert a sample into a video signal 
using a polarization optical microscope, and this polarization optical microscope is equipped with an 
adjustable delay machine, and (b) Said phase (a) The conversion-to-signals approach equipped with the 
phase which changes the delay characteristics of said adjustable delay machine, and points to an ellipse 
machine polarization exposure beam in said sample from said adjustable delay machine while carrying 
out. 

[Claim 23] In the conversion-to-signals approach according to claim 22, said polarization optical 
microscope contains an analyzer. Said phase (a) It is the phase of passing said analyzer and transmitting 
exposure light from said sample. Said exposure light passes said adjustable delay machine once [ said ], 
and is transmitted, and it is reflected from said sample. The transfer phase of performing the 2nd transfer 
of said adjustable delay machine before reaching said analyzer furthermore is included. Said phase (b) It 
points to the exposure beam by which changed the delay characteristics of said adjustable delay 
machine, and an ellipse change was made the optimal in said sample. The conversion-to-signals 
approach equipped with a modification phase used as the transfer light as which the exposure beam by 
which an ellipse change was made was emphasized by this optimum by passing the exposure light 
reflected from the substrate in the detection field of said sample. 

[Claim 24] It sets to the conversion-to-signals approach according to claim 22, and is said phase (a). The 
conversion-to-signals approach equipped with the phase which outputs a linearly polarized light 
exposure beam, and the orientation phase which turns this linearly polarized light exposure beam to said 
adjustable delay machine, and is changed into said elliptically-polarized-light exposure beam as a result 
with which this linearly polarized light exposure beam passed said adjustable delay machine, and which 
it was delivered. 

[Claim 25] The conversion-to-signals approach that said adjustable delay machine is a quarter-wave 
length plate in the conversion-to-signals approach according to claim 24. 

[Claim 26] In the conversion-to-signals approach according to claim 22, it is attached in the delay 
machine in which said adjustable delay machine has a strange good double refractive index fixed, and is 
said phase (b). The conversion-to-signals approach including the phase as for which the delay machine 
which supplied the control signal to said delay machine attached fixed, and was attached in this fixed 
target makes a double refractive-index change. 

[Claim 27] In the conversion-to-signals approach according to claim 22, said adjustable delay machine 
is attached in the delay plate free [ rotation ], and it is said phase (b). The conversion-to-signals approach 
including the phase of rotating said delay plate to said sample around axis of rotation. 
[Claim 28] It sets to the conversion-to-signals approach according to claim 27, and is said phase (b). The 
conversion-to-signals approach including the phase which is made to rotate said delay plate and points 
to the optical axis of this delay plate in the desired sense in the field which intersects perpendicularly 
with said axis of rotation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to the approach of operating still such a 
microscope and converting the lower part of the array of a precise split, and the semi-conductor 
substrate between them into a video signal about a deviation optical microscope. In an example, the 
invention in this application relates to the approach of operating still such a microscope and converting 
the lower part of the array of a precise split, and the semi-conductor substrate between them into a video 
signal about the deviation optical microscope of a confocal scan mold. 
[0002] 

[Description of the Prior Art] To use for converting into a video signal the lower part of the array of an 
optical microscope of a precise split (area which has width of face of 0.7 microns or less), and the semi- 
conductor substrate between them in important various actuation on commerce was desired. For 
example, it is desirable to measure the width of face of the 1 or two or more photoresist lines in the array 
which has the photoresist line deposited on the substrate between the detailed lithography phases at the 
time of manufacturing a semi-conductor product. Typically, such structure is "precise array Rhine of 1 
to 1" (that is, the space between Rhine adjoined and deposited on the substrate structure almost equal to 
the width of face of each Rhine) on a substrate. Measurement carried out to the array of a precise 
photoresist line is performed by investigating the lithography process more detailed than measurement 
of the isolated Rhine width of face to nearby accuracy. 

[0003] or [ that receiving the light reflected from the substrate between Rhine can hardly do the 
conventional optical microscope supposing a precise array (an array like a 1 to 1 precise array) has 
width of face of about 0.7 microns or less ] ~ or it was not able to do at all. Once it misses the lightwave 
signal from the slot between Rhine, it is very difficult to measure exact line breadth. For this reason, the 
invention in this application could not but use the scan of an electron microscope, in order to measure 
the line breadth of a precise array 0.7 microns or less in practice in semi-conductor manufacture. 
[0004] The advantage of the invention in this application improves an optical microscope, and is in the 
point of offering the convenience and economical efficiency which the microscope can convert the 
description of the Rhine width of face into a video signal, by the invention in this application. The 
confocal scan optical microscope (CSOM) is known as one mold of an optical microscope improvable 
[ with the invention in this application ]. The 1st advantage of CSOM which converts two or more 
samples into a video signal at a time by one point through the array of a pinhole is in the point that the 
depth of a field of view is shallower than many of other optical microscopes. Therefore, CSOM can 
resolve both height and width-of-face information, and can convert into a video signal the field 
(according to individual) of a sample where height changes further with wavelength on which 
interference decreased. 

[0005] U.S. Pat. No. 4,927,254 from which the example of CMOS was published by the kino (Kino) etc. 
on May 22, 1990, U.S. Pat. No. 5,022,743 published by the kino (Kino) etc. on June 11, 1991, the G S 
kino, and the paper by tea Earl Kohl (G.S.Kino and T.R.Corle) "confocal scan optical microscope 
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inspection", It is explained to FIJIKUSU Today (Physics Today), 42, and 55 - 62 pages (September, 
1989). 

[0006] The latter paper explains CSOM from which the light from an arc lamp is transmitted through the 
rotating scan NIPO disk (Nipkow disc) (the hole by which many holes could open the hole or were 
spirally etched with the drill with disk). Each irradiated hole of a NIPO disk expresses the spot 
converted into a video signal on a sample. The light reflected from the sample passes the disk, returns, 
and reaches an ocular or a camera. Many points on a sample are irradiated by the light which passes a 
NIPO disk to coincidence, and, thereby, a system operates to juxtaposition very effectively as many 
confocal microscopes. A sample is scanned while a disk rotates, and it carries out the sweep of the point 
pattern with which the rotating spiral hole pattern was irradiated by crossing a sample. While a disk 
rotates, a system expresses the real-time confocal scan image of a sample. 
[0007] 

[Problem(s) to be Solved by the Invention] The invention in this application is the approach and 
equipment which convert the semi-conductor substrate of the lower part (and between them) of the array 
of a precise split into a video signal using a polarization optical microscope. The split consists of an 
insulating material or other ingredients (for example, polycrystalline silicon). The invention in this 
application converts other precise splits on the substrate of other classes into a video signal while 
converting into a video signal the precise split of the photoresist line on the common substrate (silicon, 
polycrystalline silicon, silicon nitride, BPSG, silicon oxide, and a thing like aluminum) used in 
semiconductor industry. 

[0008] In the optimal example of the invention in this application the optical microscope of the 
invention in this application Polarization equipment (thing for polarizing an optical exposure), An 
analyzer (the light which was reflected from the sample and which polarized passes this equipment, and 
is transmitted), And including the delay plate (for example, quarter- wave length plate) attached 
pivotable, the delay plate is rotating in the optimal direction and the lightwave signal which passes and 
transmits an analyzer from the substrate in the inspection zone of a sample (then, a sample has a precise 
split on a substrate) is emphasized (or maximization). 

[0009] In the optimal example of the invention in this application, a delay unit is the quarter-wave 
length plate placed near the sample (setting between polarization equipment and a sample), and 
projection of a up to [ the sample of the polarization axis of the radiation which polarized from 
polarization equipment to the shape of a straight line ] forms the include angle of about 45 degrees to the 
configuration of the shape of a main straight line of a sample. The optical (slowness and fastness) axis of 
a quarter-wave length plate is turned in the optimal include-angle (as typical example, it is about 25 
degrees) direction about the configuration of the shape of a main straight line of a sample, and is set in 
the direction. A quarter-wave length plate changes a linearly polarized light exposure into a elliptically- 
polarized-light exposure, if this exposure by which elliptically polarized light was carried out is reflected 
from a sample, polarization rotation will be received, and a quarter-wave length plate is changed into the 
radiation which polarized to the sense to which the elliptically-polarized-light exposure reflected from 
the sample after that can be transmitted by the analyzer. 

[0010] The delay plate of the microscope concerning the invention in this application is turned in the 
optimal direction, and if the optical lens with which a microscope has radiation and the focal distance 
chosen appropriately of wavelength short enough is used, the microscope can carry out the lower part of 
a precise and very narrow split (each split has 0.7 microns or the width of face not more than it), and the 
substrate between them in an image. 
[0011] 

[Means for Solving the Problem] The equipment concerning the invention in this application can be 
used also for converting into a video signal the sample which consists of a split of 1 (or more than it) 
deposited on the substrate. In order to convert into a video signal the sample which has only one split 
deposited on the substrate, the delay characteristics of the adjustable delay unit of equipment are 
controlled, it is reflected from the field of the substrate which adjoined the split immediately, and the 
transfer which passed the delay unit of radiation must be emphasized. 
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[0012] The approach concerning the invention in this application is what converts the lower part of the 
split (for example, photoresist split) of a precise insulating material, or the substrate between them into a 
video signal. The phase of being reflected from a sample, or passing it, and it being transmitted, and 
receiving the radiation which polarized in an analyzer, The phase (that is, direction which maximizes the - 
lightwave signal which passed the analyzer and was transmitted from the field of the substrate of a 
sample to be examined) of rotating the delay plate (for example, quarter- wave length plate) formed in 
the path of an exposure in the optimal direction, and emphasizing the signal from a substrate is included. 

[0013] 

[Example] Drawing 1 shows the real-time confocal scan microscope with the delay plate attached 
pivotable concerning the invention in this application. The optical microscope of drawing 1 contains the 
motor 13 made to rotate the NIPO disk (Nipkow disc) 1 around an axis 2. The light from the light source 
3 (an arc lamp or other strong light sources) converges with a condenser lens 5, it passes and transmits 
aperture 9 and a collimate lens 8, polarizes with a polariscope 7 after that, converges on the beam 
division cube 1 1 with a lens 10, and is further reflected by the beam division cube 1 1 towards a disk 1. 
A part of light which collided with the disk 1 passes and transmits the hole of a disk 1, it passes the back 
sight field lens 26 and the tube lens 15, the delay plate 17 (it is a quarter-wave length plate), and an 
objective lens 19, and reaches a sample 21. 

[0014] The edge (or member in which the plate 17 is attached) of the outside of the delay plate 17 gears 
with a gearing 14. A step motor 12 rotates a gearing 14 and rotates the delay plate 17 to an axis. The 
front face of a sample 21 and an axis 22 cross at right angles mostly, and turns into an optical common 
axis of a lens 15, a lens 19, and a plate 17. (It explaining in full detail below) and a plate 17 are attached 
in the direction to which it inclined by whenever [ non-zero tilt-angle ] to the orthogonal-axis line 22 of 
a sample with the optical axis as deformation of the example of drawing 1 . 

[0015] It reflects from a sample 21 and a part of exposure light passes return and a lens 25 after that via 
the same location of the hole of a lens 19, a plate 17, a lens 15, a lens 26, and a disk. A part of reflected 
light which passed the lens 25 is transmitted to the beam division cube 1 1, an analyzer 27, and a lens 31 
after that. The polarization light which passed the analyzer 27 and the lens 31 and was transmitted turns 
into incident light to the image recording device 33 (good with a camera like a CCD camera). Or an 
ocular may be transposed to the image recording device. 

[0016] A polariscope 7, the quarter- wave length plate 17, and an analyzer 27 function as decreasing the 
interference from the reflection which is desirable from [ neither of] a disk 1. An analyzer 27 is the light 
reflected from the top face of a disk 1, and is turned to the include angle which interrupts the reflected 
light which passed the quarter-wave length plate 17 and was not transmitted twice. 
[0017] Drawing 2 is the sectional view of the side face which expanded a part of sample of drawing 1 . 
As shown in drawing 2 , a sample contains 1 to 1 precise split 102 deposited on the substrate 100. Each 
split 102 has width of face almost equal to L, and its width of face of each slot between the adjacent 
splits 102 is also equal to distance L. A split 102 can consist of an insulating material or some 
ingredients (for example, polycrystalline silicon) of **. In that of an example, a split 102 is the 
photoresist line deposited on the substrate 100. As a type example, a substrate 100 is the thin film of 
polycrystalline silicon, silicon nitride, BPSG, silicon oxide, or other substrate ingredients deposited on 
silicon, gallium arsenide, or other substrate ingredients. 

[0018] Drawing 3 is some top views of the sample of drawing 2 . According to the invention in this 
application, as shown in drawing 3 , the delay plate 17 is rotated until projection "A" of an optical 
sample-like axis turns to the include angle of non-zero about the longitudinal direction axis of a split 
102. Any of the early shaft or a late shaft are sufficient as the optical axis "A" of the delay plate 17. 
[0019] If drawing 1 is referred to again, it will set in the example. A polariscope 7 (****** [ it removes 
a plate 17 from a system ]) So that the optical exposure by which the linearly polarized light was carried 
out may be irradiated by the sample 21 from a polariscope 7 and the polarization axis may be turned to 
an include angle almost equal to 45 degrees to the main straight-line structure (split 102) of a sample It 
is leaned, and the quarter-wave length plate 17 is leaned so that projection "A" of the (it is shown in 
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drawin g 3 like) optical axis to a sample may turn to the optimal include angle "a" called for on the 
experiment to the main straight-line structure (split 102) (as [ show / in drawing 3 ]) of a sample, the 
optimal include angle "a 11 — the range of (0 to 90 degrees — setting — ) — it is the include angle which 
maximizes the lightwave signal transmitted via the analyzer 27 from the substrate 100 in the inspection 
zone of a sample 21. The optimal include angle "a" is about 25 degrees as a typical example in the class 
of ingredient which consists of a split 102 and a substrate 100, although it is dependent on the width of 
face L of the split 102 of a sample. 

[0020] In the optimal direction, the quarter-wave length plate 17 changes the linearly polarized light 
exposure from a polariscope 7 into a elliptically-polarized-light exposure, if the elliptically-polarized- 
light exposure is reflected from a sample 21, polarization rotation will be received, and the quarter-wave 
length plate 17 changes the elliptically-polarized-light exposure reflected from the sample into the 
polarization exposure which can be transmitted with an analyzer 27. 

[0021] Supposing the quarter-wave length plate 17 was turned to about 45 degrees with the optical axis 
to the linearly polarized light exposure by which incidence is carried out, the quarter-wave length plate 
should get to know what the linearly polarized light exposure will be changed into the circular 
polarization of light exposure for then. In the conventional polarization optical microscope, it is 
surmised that a sample reflects circular polarization of light incident light, and will return it to the 
quarter-wave length plate of the circular polarization of light, and it was surmised that such a reflected 
circular polarization of light exposure was probably purely changed into a linearly polarized light 
exposure again after it passes a quarter-wave length plate and is transmitted. However, in current, the 
sample with the precise split of the straight-line structure deposited on the substrate carries out the 
outline polarization of the polarization of the incident light of the circular polarization of light with 
reflection, and, thereby, it is recognized that the reflected exposure serves as elliptically polarized light 
instead of a circle. For this reason, in case the quarter-wave length plate 17 of the invention in this 
application converts into a video signal the straight-line structure of the precise split deposited on the 
substrate with that optical axis, it is turned to optimal include angle which is different in 45 degrees to 
the polarization sense of the incident light of the linearly polarized light. 

[0022] In drawing 4 , the microscope concerning the invention in this application is equipped with the 
motor 63 made to rotate the NIPO disk 5 1 around the disk axis 62. The light source 53 (the light from 
the light source 53 reflected from mirror 53A is included) passes and transmits filter 58D, passes the 
plate 56 which converged on pinhole aperture and the hole was able to open with the condenser lens 55, 
and is transmitted to the polarization beam division cube 57 after that via a lens 52, an iris diaphragm 
54, preliminary polarization cube 58A, neutral density filter 58B, and color filter 58C. An arc lamp or 
the other light sources on the strength are sufficient as the light source 53. 

[0023] In the example of drawing 4 , a cube 57 equips with the absorption layer 59 the insulating film 
interface 60 list inserted between the triangular prism 57A and 57B and these triangular prism 57 A and 
57B. A layer 59 is the sheet of the black glass joined optically [ it is desirable and ] on the rear face of 
component 57B. 

[0024] A part of light irradiated from the cube 57 reaches a disk 5 1 via the 2nd objective lens 61, and it 
passes and transmits the hole of a disk 51, after that, passes a field lens 65, the tube lens 67, the delay 
plate 69, a compensating plate 70, and an objective lens 71, and reaches a sample 21. Desirably, the 
delay plate 69 is a quarter-wave length plate, however can use the 8th wavelength plate or other delay 
plates in other examples of the invention in this application. After reflecting from a sample 21, light 
passes a lens 61 in the same location list of the hole of a lens, 71, components 69 and 70, a lens 67, a 
lens 65, and a disk 51, and is transmitted to it. After [ which is depended on passing a component 69 
twice ] rotating and polarizing, this light turns into incident light of a cube 57, a part of incident light 
passes a film 60, and it comes out of a cube 57 via the front face of component 57B. After coming out of 
a cube 57, the polarization exposure from a sample 21 reaches a video camera 83 via the analysis cube 
75, a lens 77, the scale-factor controller 79, and the camera junction lens 80. In other examples of the 
invention in this application, an ocular may be used as equipment (adding to a camera 83 instead of 
being a camera 83) which receives an image. 
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[0025] U.S. Pat. No. 5,067,985 published on November 26, 1991 explains the example of the equipment 
similar to drawing 4 (however, it is not equipped with the delay plate 69, the motor 75, and gearing 74 
which were attached pivotable), and includes desirable arrangement of a cube 57 in the example. 
[0026] Both preliminary polarization cube 58A, a cube 57, the analyzer 75, and the delay plate 69 
function as decreasing interference by the reflection which is not desirable from a disk 5 1 by the 
following approaches. The cube 57 is turned so that the exposure light which comes out of the side face 
of component 57A, and returns to the side face of ****** may be blocked. Therefore, a cube 57 
functions as polarizing the exposure light by which preliminary polarization was carried out by 
component 58 A, and irradiating a sample 21, and functions further also as an analyzer which transmits 
the reflected light from a sample 21 alternatively. 

[0027] The analysis cube 75 transmits alternatively the light reflected from the receipt and the sample 21 
in the light which passed the cube 57 and was transmitted. Both beam division cube 57 and analysis 
cube 75 are formed in the beam path by which it was made parallel between the 2nd objective lens 61 
and the tube lens 77. 

[0028] The beam division cube 57 prepared in the beam path by which it was made parallel between the 
2nd objective lens 61 and the tube lens 77 decreases substantially the chromatic aberration to which a 
beam division cube appears in the example arranged between both a NIPO disk, 2nd objective lens, and 
2nd tube lens. 

[0029] The edge of the outside of the delay plate 69 has geared with the gearing 94. A step motor 75 
rotates a gearing 74 and rotates the delay plate 69 about the optical coaxis of a lens 71 and a lens 67. 
[0030] In the example of drawing 4 , it is turned so that it is projected on the exposure light to which the 
linearly polarized light of the components 58 A and 57 was carried out desirably (for removing a plate 69 
from a system) by the sample 21 from a cube 57, and the polarization axis may ** in the main straight- 
line structure of a sample and may turn to the include angle of about 45 degrees. Moreover, a plate 69 is 
a quarter-wave length plate, and it is desirable for the optical axis to a sample to be the optimal include 
angle "a" called for experimentally (it is shown also in drawing 3 like) from the main straight-line 
structure (split 102) of a sample. Such an optimal include angle "a" is an include angle (within the limits 
of 0 to 90 degrees) which maximizes the lightwave signal which passed the cube 57 and was transmitted 
from the inspection zone of the substrate 100 of a sample 21. Like the example of drawing 1 , although 
it depends for the optimal include angle "a" on the width of face L of the split 102 of a sample, a 
substrate ingredient just becomes about 25 degrees as a typical example. 

[0031] In the optimal direction the quarter- wave length plate 69 of the above-mentioned example 
Polarization rotation will be received, if the linearly polarized light exposure light from a cube 57 is 
changed into a elliptically-polarized-light exposure and the elliptically-polarized-light exposure is 
reflected from a sample 21. The quarter-wave length plate 69 Polarization adjusts the reflected 
elliptically-polarized-light exposure light most closely in polarization of linearly polarized light 
exposure light, and it changes into the exposure light which passes both cubes 57 and 75 and can be 
transmitted from a plate 69. 

[0032] The delay plate of the microscope concerning the invention in this application is leaned the 
optimal, and if a microscope uses the exposure light of wavelength short enough, and an optical 
instrument with the focal distance as which it was chosen appropriately, a microscope can convert the 
lower part of a very narrow precise split (each split has 0.7 microns or the width of face not more than 
it), or the substrate between them into a video signal. 

[0033] Drawing 5 is the expanded sectional view of the delay plate which was adopted as the desirable 
example of the invention in this application and which was attached pivotable. Drawing 5 shows the 
equipment which holds the delay plate 117 and the delay plate 1 17 pivotable. It is attached so that that 
orthogonal-axis line N may incline at an include angle F to an axis 122, and for this reason, the stray 
radiation from the top face and base of the delay plate 1 17 passes the delay plate 117, and reflects from a 
sample, and the delay plate 117 can prevent interfering with the exposure light which passes the delay 
plate 1 17 again and is transmitted. An include angle F is equal to about 3 times in the example of the 
invention in this application. 
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[0034] If the delay plate 1 17 is leaned and attached, as for the beam which will pass the delay plate 117 
and will be transmitted (if it is attached with the non-zero inclination of an include angle F as it is got 
blocked and the delay plate 117 shows drawing 5 ), a gearing 1 15 and the delay plate 117 will carry out 
a precession for the surroundings of an axis 122 in one. The effect of this precession is removable by 
forming the 2nd transfer plate 128 attached in whenever [ compensation angle-of-inclination ]. 
[0035] In drawing 5 , although it is the same magnitude as whenever [ angle-of-inclination / of the delay 
plate 117], the plate 128 is attached so that conversely [ a sign ]. Plates 117 and 128 are being fixed to 
the base 124. Next, the base 124 is attached in the ring-like gearing's 115 central orifice, and the 
longitudinal direction axis of the center of a base 124 adjusts it on a gearing's 115 central length 
directional -axis line by this. A plate 128 can be made from an ingredient equal to the refractive index of 
the quarter- wave length plate 1 17, and thickness (it is not required). When a plate 128 has the different 
thickness or the different refractive index from a plate 117, then After the thickness, refractive index, 
and location of a plate 128 have swerved from the optical axis as a result with which the beam passed 
through another side of plates 117 and 128 and which it was delivered It must choose so that each of 
plates 117 and 128 may pass the assembly object of drawing 5 and may return the beam to the optical 
axis (vertical-axis line 122 in drawing 5 ) of the assembly object. 

[0036] In the assembly object of drawing 5 , the metal cover plate 120 is attached in the top face of the 
supporter material 130 fixed, and surrounds the components 1 15, 124, 1 17, 128, and 1 16 with which the 
play, 120, and the member 130 which were assembled were assembled by this. 
[0037] The base 1 18 is attached in the top face of a plate 120. It is possible to attach lens housing in a 
base 118, and it is possible to attach a lens (a thing like the lens 15 of drawing 1 or the lens 67 of 
drawing 4 ) in lens housing. 

[0038] The edge of a gearing's 1 15 (it is made of nylon desirably) outside constitutes the group of a 
gearing's 1 14 gear tooth, and the gearing gear tooth. If a step motor 1 12 drives a gearing 114, rotation of 
a gearing 1 14 will rotate next components 115, 119, and 124, plates 117 and 128, and the assembly 
object that becomes a list from bearing 1 16 as one (surroundings of the perpendicular axis 122 of 
drawing 5 ) to the supporter material 130. The outside ball race of the ball bearing member 1 16 is put on 
the member 130, it can rotate freely by small friction to the supporter material 130, and, thereby, the 
whole assembly object which consists of members 1 15, 1 16, 1 17, 1 19, 124, and 128 can rotate the inside 
ball race of a member 1 16 by the member 130 and low friction. 

[0039] The hole detector unit 126 is attached in the location with the member 130 which detects the 
circumference of a magnet 1 19 (attached in the rotation member fixed) fixed, when an assembly object 
rotates this unit 126. The output of the hole detector 126 is processed in a microprocessor (not shown), 
and, thereby, can clarify the rotation location in early stages of a gearing 115 (therefore, delay plate 
117). If a system is initialized, it can operate so that a gearing 115 may be rotated, until a step motor 112 
shows that the output of the hole detector unit 126 has a gearing 1 15 in an early location. In deformation 
of the equipment of drawing 5 , the rotation location in early stages of a gearing 1 15 (therefore, delay 
plate 117) can be clarified using the detector of other classes. 

[0040] The driving gear of a step motor generates the output signal which shows the number of steps to 
which the motor 1 12 rotated the gearing (from the location in early stages of a gearing 1 15) 1 15 it to be 
in early stages of a system. This output signal is changed into digital data flow in an interface circuitry 
(not shown), and that digital data is processed within a microprocessor (not shown) after that, and asks 
for a gearing's 1 15 (therefore, delay plate 117) current rotation location. 

[0041] The adjustable delay plate (the double refraction answers the control signal generated externally, 
and changes) attached more nearly fixed than the delay plate to which the sense of an optical axis can be 
changed by mechanical rotation, and which was attached pivotable is used for other examples of the 
invention in this application. Drawing 6 shows the real-time confocal scan microscope, and it contains 
adjustable delay plate 17 1 which was fixed and was attached. Although the equipment of drawing 6 is the 
same as the equipment of drawing 1 , the point transposed to the voltage source 18 which supplies 
adjustable delay plate 17' and the driver voltage signal which were fixed (setting to drawing 6 ), and 
which were attached to plate 17' removes the delay plate 17 attached pivotable, the motor 12, and 
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gearing 14 of drawin g 1 . 

[0042] In the continuing explanation and the claim, the expression a "adjustable delay machine" means 
both delay machine (the double refractive index answers the control signal made externally, and 
changes) attached fixed and delay plate (the sense of the optical axis can be changed mechanically) 
which is attached pivotable and has the fixed double refractive index. In the continuing explanation and 
the claim, the expression a "deviation property" means the property (a thing like the sense of a late quick 
or optical axis, or a double refractive index) of a delay machine of searching for the deviation of the 
beam which passes a delay machine and is transmitted. The deviation of the transmitted beam is 
changeable by changing the double refractive index (if [ whose delay machine is / like the Pockels cell 
or a liquid crystal delay machine ]) of a delay machine, or either of the optical axes of a delay machine. 
[0043] In drawing 6 , adjustable delay machine 17* can use other electron optics wavelength plates 
chosen from the available thing on a liquid crystal adjustable delay machine (a thing like available Part 
No.LVR-0.7-STD from Meadowlark Optics of Longmont in Colorado), the Pockels cell, or commerce. 
It can attain by adjusting the electrical potential difference impressed [ 1 / adjustable delay machine from 
voltage source 18 17] by crossing in the deviation of a request of exposure light for adjustable delay 
machine 17' to have passed delay machine 17', and to have been transmitted in the example which is a 
electron optics wavelength plate. 

[0044] The various deformation and the reconstruction in the structure and the approach of the invention 
in this application are clear to this contractor, and it does not separate from them from the range and 
pneuma of the invention in this application. Although the invention in this application was explained in 
relation to the specific desirable example, it should understand that invention given in a claim should not 
be unfairly limited to a specific example. 



[Translation done.] 
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ft. u>xi oiw«toxt:-A»sij+3.-^i ucm* 

5 ft. SSIC. tf-A^H* 1 fcioTHSl 

iciwcEtt^ft*. P3« i \zm&Litye<D-m\m& 

[0014] iffigfc 1 7 ©ftffl©ft (XttK 17^0 

tfttztix^zmm »** 1 4 tas-r*. 7f»^ 
1 2 »** 1 4 tacuT«Mifc»u mmm i 

7*HCT*. fft*2 2tiKft2 1 ©*ffl£i3l£|ft& 

iatfc-5. Hl©*lfc«©*#£l/T CEITICI***-* 
*3fc) . «1 7*«, **W«W»t*K. ttfl©it£«I 

coo 1 5] m%K<D-mm®2 i*>6k»ut*© 

&U>Xl 9. «1 7. U>X1 5. 1/>X2 6. 
©?l©H-0>ttilSe*UTRD. *LT1/>X2 5£ 
a***. 1>>X2 5*aigLfcS»L.fc^O-68«^ 
©at-A^W*a-Xl 1, #W582 7Rtflx>X3 

i tcfciisft*. »«fgg2 7Rj;k>X3 i saa^r 

£3i2ftfcfi3TO4lBi5«!i2»gB3 3 (CCD*;*7© 

>X**©lft«eS8BI::tfSifc*T<b«J:V>. 

[0 0 1 6] fi!3tS87, l/4M«17»tf»ff«2 

7ft, fcfcfcn«lJ&>S©S*l/<fcV>EW*»&©*# 
ft*M>Stf*J:3fc«M&r*. »«f»2 7B. R«l© 
±H#&E»Lfc#"C*oT. l/4ttfi«17«9& 

US. 

[0017] m 2 ra, 01 ©tttt©-S«ifc*:Ufc«ffi 
©WEST**. H2lr^r«t5K:. tmtss&ioo 
£J|tt£*ifcMf& 1 * 1 1 0 2 1 
0 2ltLCeS«UV)«C|»«. MDftSIBtt-l 0 2© 
WO#SIO!)*"b*fce«Li:»UU». MM-1 0 2tt«6i!§ 

fflit 1 0 2 ««« 1 0 0 CJMB*l£7* M^X h 9 
-f^-C**. fifil 0 OttAfittfliUTtt. J'Ua 

s->'j3>, gfcg*. bpsg, *fts/»j3>xtt<a 

[00 18] H3ttH2©tttt©-B©¥BBrc&«. 
*WBWfcJ:*t, H3Kwr*5fc, >§M«17I4. 
K8#©)fe#«tl!li«l©ift*f TAJ «t. «M-1 0 2©S¥ 

ft*, iiffifi 1 7 ©ft¥MttH TAj tt-€-©#«r»«Xtt 



(5) ftM¥7- 1 2 8 5 9 5 

iil/»tft©Hl*ftTfe«fct>. 

[0019] gwa 1 &pm*&t. **«k*^t 

14. B:ftS§7tt, ('/XfA*68l 7£l$< tUT) 
B«fl3tSft&3ttJHIt*«flBI6«7*>6tt»2 1 iCHttS 
ft. *©«3t*Hl«**tt»©*fc5»«*3i (MN-1 0 
2) t#L4 5*fcHB:*U»a*Cl*ltt6ft*J:5 
K, «f*Sft, l/4ttft*17tt, tt»^© (H3K 
*TJ;5(C) *©#¥M*fcB©iS:S* Taj j&t, K^©£ 
feSitSSffiiS Gfflfrl 0 2) IcftTS <H3tSSTJ:5 

io a) m»±*ibP>tiizmmtLtom raj fcw<j:5fc. 
Mtt&n«. sa&^g r a j 14 (oa>e>9 o*©«ia 

fc*V»T) , K**2 l©&3£B«l*I©gfil 0 0#£#- 

w^2 7 fte*uT^sft&*«*fc«*fl:"r*Aa 

T**. aBfcfcS r a j ttK«©«BM-i 0 2©«Lfc 
tt#-T4*«. fflfrl 0 2Rtfg«l 0 0jft»6ft<&ttfi© 

[0020] «aa*iaic*^Tri. i/4«*«i i 

7 &©S«B*B»£«RB3fcIUtfC£8l 
l/. *©»nfl*»W»4tt»2 l39>6E»aft*tfi3t 
a? HCftSlt. l/4«fi«l 7ttK»38»6R»Sftfc« 

[0 0 2 1] 1/4 feggi 1 7 jW«*M«WB A 
»3ftS*«fl#JI»fc*fl,T««4 5ffilC(6]tt6ftT 
l/*r>THfttt5t. ^©t^t4, lX4Sfi«f4it 

Rii3eA»^*EWUTn<g^© i /4 ScgffitM-r-r' 

»55t«lffl$ftTfe0. -t©J;5&SSt^ftfc 

jo nttUMttt. i/4*fHR*aauTeisft&»4 
w»fcSiHB%flWt»cfia«*aft*T*5 o tmmn 

tlX^ft. a«JC*V>T(4, Sfi±(C*ft«[Sft 

fctt*»^iS©®?g?5:aHM-&^ott^tt, RWttfelcn 

®3t©xit^©<S3e*«iSfi)ieb, c:ftir«tD, s»s 
ftfcw»»4nrtttt<T«in*3tta:*c4*nwiiaft 

TV>5. Jl©fcJ6. *S»^©l/4^fi«l 7tt, ■€■ 

©a«8*3ft«:5*«!fl;-r<&ISlctt. ifcS8ffl^©Alt3t©{i 
^(S]$IC»LT4 5Ktt4JI&5S2^flffiClRl^6ft 

to o 2 2] 04k*v>t«, *®mmz&zm®8t 

tt. r:#-n«5 l*P3»tt«6 20BDITBC(S«« 
=E-^6 3$ai>l5. 3CK5 3 (5 5-5 3A#6K» 
*ft&»*5 3jJ>6©3t.*^tr) 14. 7^;l/^-5 8D 
*ajgUTfi»U. **W>X5 SK*9TK>*-J> 
7A^*-t**SftT?L*«IB»t6ftfc«5 6&aa 
L, *©«. U>X5 2. 7-fU^ttD5 4. ^tSii^ 

*9-7<f JW-6 8 C*iS6UTiS^fcr-A»8iJ+a 
50 -X5 7KfiS*ftS. 3t«5 3l47-^5>XXI4-t- 
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[0 0 2 3] H4ro5WS«C*V>T. *i-^5 7tt. 
HftX'JXA 5 7 A&tf5 7 B. CtlSWH^XUXA 

5 7 7BroPfllcR*nfc^7^;UA-f>^- 
7i-X6 0 MtftCKiRJI 5 9£ffil*.3. J15 9ttg£ 

v < 5 1 b co^ffiiot^wic»-&^nfcnfi 

#7 7x©->-hT&-5. 

[0 0 2 4] *i-X5 7^efigltSnfc^O-BBtt, 
I2»fel'>X6 l£JgtijLTRffi5 llcjtb, R885 
l©?l£5§jibT£iiU ■?-©&, ^1PW>X6 5 < ? 
a-yU>X6 7, 2J£6t6 9. »«« 7 0 2fctf *J«J U 

>X7 i$®isuTii»2 1 a*u<«, 

ZZt&XZZ. lift 2 l^eSWbfcS. ftttk> 
X 7 1. #?j£3?3?i6 9Rtf7 0. 1^>X6 7, W>X 

6 5. was i©?L©i^-©fieMr;ttu>X6 isa 

fi£B9fi5 7 B<D*ffi£igf6LT*3.-X5 7£ffl*. * 
i-X5 7 H&2 lfr*><»Mftm$i\t, fttir 

U->X7 7. ^«91Hgg 7 9 R * 5 
f** U >X 8 0 ££S LT fcfx ^783 lcM»T 
-5. *^^©flfi<7)^Jfi{fiI(c*ViTtt, ^BSl^>X&^ 

8 3 KiiiOLT) tLTffl^TfciVi. 
[0 0 2 5] 1 9 9 1¥1 1^2 6Hlc5Sff$nfc^H 
fttflg 5 , 0 6 7, 9 8 5 mt. 0 4 (ClHfc^B©*Jg 

[0 0 2 6] ^{§{g3t+a-X5 8A. *jl-X5 7, 
#*t&7 5, RtfiIM«69tt, tfcCfiTR^ftKJ: 
0, HS5 l^^M*b<^^H«(C«fcS^S;Mil>-r 
+a-^5 7ll, #}j£S3&5 7A© 
Wffi£ffiTR»*©Wffil::Bi*i!8tttfc£Xn y ^"T 5 <fc 

$58 A-v^m®yt$wtm$iyt*mytVTun 2 1 

[0 0 2 7] ^fif+au-^7 5te, +ol-X5 7 £jfij& 

^giRMtceis-rs. tr-A»sd*^-X5 7&r;^«f 
*i-X7 5<Dffi%tb\z. m2ia^u>X6 1 

-XU>X7 7t©ffl©¥fT^t^nfct^-AM?&l::S!^}• 
et^T^>^>. 

[0 0 2 8] %2ttto\s>X6 1 i?^.-XU>X7 7 
t ©ffl©¥fTfl:3 tlfc If- AffiBlCtatt 6 nfc fcf- A# 



(6) 8fB8¥7- 1 2 8 5 9 5 

JO 

SiJ*i-^5 7«. t-A^S"J+i-^-7}?-RSt 

^2nmvyxsa^%2^a.-yvyx<nmmt(Dmz 
it*. 

[0 0 2 9] *g« 6 9 ©*MW©»ttff* 9 4 (Cifi-& U 
TV>*. Xt^7' ; &-5'7 5 lift* 7 4t@fiLTk> 
X7 lRtfP>X6 7 Oj&ttAMCH bTSSffi 6 9 

[0 0 3 0] H4©HiSWt*HTtt. «^S^5 8A 
iO Si;5 7*«, ISb<(t («6 9£y^TA*f.i< 

2 lfcttJttan, -€-©fi3ttt»9«lt»0*&*iMM!ifi 
tJ|l/TB«4 5S©ftS*I^I<«fc5l*, 

tR6 9«l/4^g«T*0. it*sK©^©3t¥ 
WHIStf. fS&©£fcSS*l«Hg mVcl 0 2) K*fU 

r (ia3ic"bs-r<j:'5ic) m®m\zxif>?,nrcgim&& 

r a j T*s;i£*<M*Ln. *-©<k5fc&J8a& 
Taj ti, 2 1 ©M 1 0 0 CDtSfi^e+a- 
X5 7£ffij&UTfig3nfc3tM#2:S^k-r5 (0*> 

20 S9 o«©«shi*3©) zzizmimmmm 
©±5ir. ^ommfim r a j ttKff©iaH-i 020s 

[0031] mmn^mz^xit. ±fs©*^©i 

/4£fi£6 9lt *^.-X5 7^f.©B[^fli^fia«^ 
SifinigTtffiWlc^ttL.. ■€-©«R<B3tB8»f4IMBf2 1 
^e>Effr*i:<g#lH!<S£§tt. l/4jSSK6 9«. 

syt\zm'b®mz&£Lx&6 9*^*3.-^5 7^ 

[0 0 3 2] *K»Wt'«SS»«E©JiMK^l!at'li 

ttenx. +ftizm>$L&om%%tmmz 

mmizmizmmmtzmft (zmfrwo. 7 3*n> 
xtt^n^T©ffi*»^) ©T^xtt^n^©m©sfi 

[0 0 33] 0 5 tt, *S^W©S[S UV^J60iJCSffl 
$nfc. @<EHlffitr©DM^^nfciiM«©ffl:^»r®EI 

40 x*«.. 05«. mm&i 1 7, sotjiiiKi 1 7*0 
fcwteic#jrr-5iijiB£s-f. mi 1 7 a, *©it 

Sftt«IN*t«i®l 2 2tC»UT^SFT«<«fc5(CStt) 

ffi*»s©ai^sit*». jissi 1 TSrajiu. 

-ei/Tpic/iisi«i 1 7 zmmLxfetizmtt 

^©^Jg«»IC*5^Ttt. %)3m\Z%?V^. 

[0034] 1 7*<«tte > nTffio#tten5 

t (o$t). SMfil 1 7^0 5lCS-r<t^lCftffiF© 
50 *Mfn«£TIRr)tttt<pn*<!:) . iiMffil 1 7*iiia 
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LTfobstf-Att. Mi i 5&tfiiM&i i 7 am 

[0 0 3 5] EI5l:*l>T. tl2 8H 1 1 7 

©ttSftKfcHi;***-?****. nmiWT&Z&v 

K, tOWt^nt^S. t£l 1 7Rtfl 2 8tt£l 2 
4lC@^^nTV»-5. ^12 411 Jfcfc, U>y#M 

1 1 sw^^tu^xKmottttsn-cfco. unic 

ioT, -&1 2 4©+*©ft^:£fa*lM§W<Ml 1 5 CO 
+&g#fa»«Sl;:&£-f£. fil 2 8ttl/4i&£&l 

(W«i4V>iW . I12 8M11 7igfc*J?3 
XttBM«»"3£, *©t*tt, «12 8©J?S, JS 
$T$2fctf&B«. tf-A^fi 1 1 7 &tf 1 2 8 ©$#ft 

tofcSIC, «1 1 7RUI 2 8©#4a<. 

ftB 5 ©»*3rC#ft&®$itT*©if&#£T#©ft'# 

g|tft« (H5lC«tt«fiKimi 2 2) CRT J: 3131 

[0 0 3 6] H5©ia*4T#K*t»T,-A«*/X-^' 
I/-H2 0B, 30* «tt 1 3 0 ©±BFl;:HfcttlcW 0 

1 2 o 1 3 o *5ffi«.4t ztx-ttm&mx 1 1 

5, 1 2 4, 1 1 7, 1 2 8fttfl 1 6ftBtf,, 
[00 3 7] ^11 8*«:7V-M 2 0©±HfC&9tt 

W^nti^s. u>XA*5»yft#i 1 8 flew 0ft 
tt*j:a:tf»we*o. v>x (si©u>xi5Xtt 

04©V>X*6 7©<fc5&t>©) ftP>XA«>5>>yrt 

[0 0 3 8] Mi i 5 (S£L<tt, 3--fu>-rc* 

TV»«) ©n«I©Sli. Ml 1 4©flr<!;«*£5#© 
*S£*f£TS. Xf7^-^ 1 1 2#Ml l 4ftgg 

ft-rst. mi 1 4<D®mrA\zmi8.mmi 15,1 

1 9. Rtfl 2 4. 1 7fttf 1 2 8, MtflC 
"0"J>JM 1 6*>Sfc*ffl*£T#&3a$fffi#l 3 0 
tcMLT (0 5©SiIfl&i8ll 2 2©|sl9ft) HJtl/T 
[sHSf*. #-^TU>^aWl 1 6©^tlU-Xtt 
**fl 3 0fc*tt&*rW3D. OKI 1 6©F«ifi31^-X 

cniCiO, fiBMl 1 5, 116. 117, 119, 1 

2 4 fttf 1 2 8*»6a*lil*4T#©**W««»l 3 0 

[0 0 3 9] *-^tttHga=7 h 1 2 6 tt. ffl^ST 
MCfflary h 1 2 6*0<BS*<5tgl:. V#*y 
M 1 9 (®<E«ttfcH«Wfc»D#»t6nTV»«) © 

HHft**rt-*«tfi 3 ow&stfcgKHfcMt-i&ott 
i?6n-cv>«. *-;nfttasi 2 6©m*tt, vf*n 
7"Dty» Kxaassn. cnicto, m 

♦ us (fcoT&j£«i 1 7) ovmomiK&mzm 
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f^T't-^i 1 2»4, *-;Mftffl»a=y h 1 26® 

m©*t, mi 1 5*»«i»i©ttBc**tts*-rs 

T, Mil 5 ftSlsrs <fc "5 ICfeirf* 

*. H5©8tO«»l:*HTtt. ft&©85i©t&ffl3Sft 

«v»tmi i 5 (M^rmmtRi 1 7) coffl^©@fe 

[0 0 4 0] ->XxA©«J»3^l'^T. Xfy^t- 
*©Bttgfi*t, 1 1 2 ** (Ml 1 5 ©MS© 

10 ffcW»S©) Ml 1 5$(iieL.itXx-yy»S:^-rai 
*<t*f£%£-r-5. c:©tiJ*fi^(i. -f>^-7x-X 

n, ■^©xv'^^x-^tt-ew^v-i'^D^D-fe'yy- 

(H**f) ftTMSntWl 1 5 (ftoTSiifi 
117) ©£«©lHH£&fi£#©5. 

[0 0 4 1] *g58W©te©£JS0!tt, 3t#W(6^©rfi) 
#ft«*ttfcl^fcJ:oT*fc3l**Zfc#T**iaiE 

zftfc*i&Mmis. (. j t<D2mEtfx\mm'e!ki&t<tiizM 
^ttenfcwaasfii 7' s^tr. 0 6©gs«0i 

©gg<hl^--?<&*tfi, fcfc*U ai©leHEpJtg(CKD 
f*ttSttfciIM*l 7, 1 2, fttfMl 4tt. 

1 7 ' &tfffiSdSEm^s« 1 7 ' \zm?z&s.m 1 

8lCg€^^nfc^«Ki<. 
[0 0 4 2] iK<raR^*«^*5V^T. rsjBx& 

m t^s&m*. hawked ft ttsnfessss (■?- 

Mft#t3S&« (-€-©3K^W«i8o^grtt«««tc2E 

£aifiLT£it£nst;-A©ffl|6]£3fc©3«&88©!& 

tt, SMS©2fiJi«r5p GBBiS^yWl'X-fe^Xtt 
«MWB©J:3fct>©T*fttt> XliS®S©^W 

[00 4 3] 06 K«V»T. nrSiiJiSg 1 7 ' W 
^ilMSi Hwn^yt^ h©Meadowlark Optic 

sa^eA^oJ|gt?a&'5Part No. LVR-0. 7-STD©i-5^£ 

t>©) , #yy;ux-t;u, xtt»*±x#iri6tt ! b©*» 

^©MlfilftejEigl 8*»619««SB1 7' Si»^T 
50 RltDanfc«EftP»r*CiKJ:oT»«-r*Ct*t 
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(8) 



*J§S¥7- 1 2 8 5 9 5 



13 

[0 0 4 4] *Hf8«««itRrft&ftfc*H-4«*0* 

MfljH*a>e>*ns*>©-m&v>. *Bi89i£i#5£©ia 

[0®©flS#£IKiE] 

[1212] **BEI::±?TI*»flST:S.58Si©, ««± 
WBfc 1 3* 1 9-f >«IJfi« »a«»o«H 
B?r®0-Z?$><b. 
[0 3] H2 0tt»©-«0TIilHTT*D. #K529JIC 



i0 



14 



f0r»s. 

[04] *K56wixff*^m*)i^sffitta©^2 

SaBWOlBWWbl/fcfllBHT?**. 

[0 6] *WB9il:fR«3tEI«nAjRja««mtt©ff3 
^JS*!l©fffi8S<kUfcffl!ia0Tfe5. 

[ft^©IB3H] 

7 

17.69 
2 1 

2 7 #tfS 



[01] 



[02] 



[03] 




an n n 

ft— 



CD 



100 





66 



S3 




52 



6» 



53A 




(72)3893* 

95148, -9*>-*ir, UWt- H^-f^ 
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